Disruption of actin microfilament organization by cholesterol oxides in 73/73 endothelial cells.
Various cholesterol oxides generated during the oxidation of low-density lipoproteins have been reported to exert cytotoxic effects on cultured endothelial cells and to decrease their barrier function. The cytoskeleton, and in particular the actin microfilament meshwork, is one of the preferential targets in oxidative stress-and thiol-depleting agent-induced cell injury. The alterations occurring in the microfilament network were investigated using the endothelial cell line 73/73 treated with increasing concentrations (0.5-10 micrograms/ml) of cholestane-3 beta, 5 alpha, 6 beta-triol, CH, 5-cholesten-3beta-ol-7one, KC, and 25-OH-cholesterol, COH, for up to 6 h. The distribution of microfilaments was visualized using immunofluorescence and laser scanner confocal microscopy. All cholesterol oxides caused a progressive disruption of actin microfilaments that was characterized by the disappearance of the stress fibers within the cell body and, in selected cells, by a complete marginalization and clustering of the filaments to one edge of the cell. In addition, COH promoted F-actin fragmentation, as revealed by the presence of scattered fragments of F-actin in various cell regions. The redistribution of actin microfilaments was associated with a similar redistribution of alpha-actinin, an actin-binding protein involved in bundle formation and in the anchorage of actin filaments to the adhesion plaques. Concomitantly, cholesterol oxides promoted a loss of vinculin, another actin-binding protein, from the focal adhesion plaques located under the cell body and their marginalization and thinning. These alterations preceded cell detachment and cell death by apoptosis as revealed by the subsequent leakage of cytosolic enzymes and nuclear fragmentation. These results suggest that cytoskeletal (microfilament) alterations caused by cholesterol oxides may be one of the cytopathological events involved in the detachment of endothelial cells from the inner vascular surface promoted by cholesterol oxides.